In a knowledge-based economy R&D activities are central. Since knowledge is more distributed, the need for networking between agents becomes essential. In innovation systems, all actors interact to source external knowledge, posing new challenges to science parks' missions. Networking leads to a new interpretation of the supporting role of science parks. Networking activities are largely localised and create hotspots for innovative activities. Science parks are among the most tangible strategic projects in science policy. This paper sheds light on the extent to which science parks help to favour technology transfer. Using firm level data, the role of science parks is screened. Especially high tech service companies are located on science parks, as are firms that deploy activities that are information intensive and science based. On-park firms refer to a larger extent to technology transfer linked drivers for their location, compared to off-park firms.
Introduction
Science parks have come a long way since the first one was created in the 1950s in the USA. Discourses plea that the success of Silicon Valley is translatable to other regions (Saxenian, 1994; Aoki, 2004) . Impressed by the success stories of role models like Silicon Valley, Boston (USA), Technopolis (Japan), Cambridge (UK), Sofia-Antipolis (France), Oulu-Tampere (Finland) and many others, science parks have received a lot of attention from academics and policy makers, aiming at creating wealth and employment in their region (Gibb, 1985) . Science parks are especially popular in Asian countries such as Japan (Bass, 1998; Fukugawa, 2006) , Taiwan (Tsai, 2005; Chen, 2006) , China (Hu, 2007) , Singapore (Mae Phillips and Yeung, 2003) , Korea (Shin, 2001) , Philippines (Macdonald and Joseph, 2001) , and others (Yeoh et al., 2005) .
Despite this vivid interest in science parks by policy makers and practitioners, it remains unclear on which basis the discourses in favour of science parks are held (e.g., Massey et al., 1992) . The literature on science parks has identified a number of potential benefits science parks bring in their wake. These include: the reinforcement or regeneration of regional expertise (Löfsten and Lindelöf, 2001; Feldman and Francis, 2003; Siegel et al., 2003) , the creation of economic growth by increasing or diffusing innovation (Cooke, 2001; Link and Scott, 2003; Herstatt and Lettl, 2004; Zhu and Tann, 2005; Hu, 2007) , the creation of high value added activities (Cooke, 2001; Löfsten and Lindelöf, 2002; Ferguson and Olofsson, 2004; Garnsey and Longhi, 2004; Tsai, 2005) , the generation of highly skilled labour (Anderson and Sjölund, 2005) , the attraction of international investors (Blanc et al., 2004; British Council, 2002) , and the facilitation of transfer of knowledge and technology (Cabral, 1998; Macdonald and Joseph, 2001; Löfsten and Lindelöf, 2002; Link and Scott, 2003; Nursall, 2003; Cassingena Harper and Georghiou, 2005) . All in all, science parks have become a key instrument of regional economic development (Wessner, 2009) . The consequence of the lack of a clear definition and the fuzziness on the justification of science parks is that some of these benefits have been questioned (Massey et al., 1992; Batstone, 1998, 1999; Ferguson, 2004) , and have hardly been empirically tested on a broad scale. Exceptions are a few studies looking into the effectiveness of science parks as innovation policy tools, studying differences in innovation output (Squicciarini, 2008) , R&D productivity (Yang et al., 2009 ) and patenting activities (Squicciarini, 2009 ) between on and off-park firms.
Studies indicate that policy makers have often supported science parks given their role in facilitating technology transfer and hosting R&D active firms (Ferguson and Olofsson, 2004) . Further, science parks are important players -as one of the bridging organisations -in the innovation system. In Figure 1 the examples of technology intermediaries are given in the framework of the innovation system. These intermediaries are facilitating the technology transfer between the key actors in the system (Spithoven and Knockaert, 2011) . Higher education: universities, university colleges, ...
Public research organisations
Technology intermediaries: university interfaces; tech transfer offices; science parks; incubators; spin-offs; …
The variation in technology intermediaries is large, but they have one common denominator as they are targeted to particular structural shortcomings in the innovation systems (Sapsed et al., 2007) . In the case of science parks their function is targeted to facilitate the technology transfer from university environments to the business sector. The innovation process and the role of the different players in this process has however changed over time, and has evolved from a closed innovation model to an open innovation model, documented by, amongst others, Chesbrough (2003a) . Following McAdam et al. (2006) , we start from the premise that science parks must be anchored in modern innovation theory in order to explain technology transfer activities.
This paper aims at studying the performance of science parks in relation to technology transfer. We like to know if science parks are effectively hosting more R&D active firms than elsewhere, and if technology transfer is more used when located in science parks.
In what follows, we first define the mission of science parks, by scrutinising the literature. Second, we elaborate on how the role of science parks has changed over time. Third, we elaborate on the methodology used, followed by a fourth part in which we analyse the extent to which science parks live up to their mission, by studying differences in R&D intensity and location drivers between on-park and off-park firms. The paper ends with conclusions and recommendations for practice and science. Throughout the research, we acknowledge that science parks differ greatly across and within regions and that they are regional phenomena (Bugliarello, 2004) , and study therefore the science parks and their residents in one region: Belgium.
Belgium is a small, export-intensive economy, located in Europe and considered to be a high tech region. Today, 14 science parks are operational, but six others are in start-up phase or envisaged in the near future. Given that science parks have regained interest in Belgium and other countries, this research relates this interest to the increasing knowledge dependence of R&D active firms in an open innovation context.
Defining the science park's mission
No uniform definition of what is meant by a 'science park' exists (Monck et al., 1988) . Massey et al. (1992) define science parks as instruments that "bring together and interrelate particular ideologies and practices of scientific advance and industrial innovation; division of labour within society and their related social structures and the geography of social and economic development" [Massey et al., (1992) , p.2]. Castells and Hall (1994) refer to science parks as 'technopoles' and see them as "planned developments originating from private and/or public investments". More recently the arguments on science parks are cast in the regional innovation systems approach (Cooke, 2001; Zhu and Tann, 2005) . Science parks "can be considered to constitute techno-poles, i.e. hierarchically planned centres, for high-technology firms and research facilities in which agglomeration is induced" [Cooke, (2001), p.22] .
More practical definitions are given by the body of science park associations. According to the International Association of Science Parks (IASP) a science park is "an organisation managed by specialised professionals, whose main aim is to increase the wealth of its community by promoting the culture of innovation and the competitiveness of its associated businesses and knowledge-based institutions. To enable these goals a science park stimulates and manages the flow of knowledge and technology amongst universities, R&D institutions, companies and markets; it facilitates the creation and growth of innovation-based companies through incubation and spin-off processes; and provides other value-added services together with high quality space and facilities" (IASP, 2013) . The IASP based this definition on experiences in 63 different countries, and is therefore fairly general in its definition.
We conclude that science parks are multifaceted phenomena, which serve many different objectives and are managed by different stakeholders (Gibb, 1985; Monck et al., 1988) . The different definitions however also have two common denominators: science parks focus on hosting R&D active firms on the one hand, and are established in order to facilitate technology transfer between science and industry on the other. Many authors indicate that science parks are typically oriented towards young technology-based firms (Westhead and Batstone, 1998; Löfsten and Lindelöf, 2002; Löfsten, 2003, 2005; Ferguson and Olofsson, 2004) and one of the main missions of science parks is, therefore, related to the nurturing of academic firm formation (Feldman and Francis, 2003; Ferguson and Olofsson, 2004; Lindelöf and Löfsten, 2005) . Bania et al. (1992) argued that the technological environment of a particular park located near universities and research institutions can attract and encourage R&D active firms to populate such an area. Second, the clustering of R&D active firms on a science park is assumed to generate additional benefits, such as inter-firm network (Poon, 1998) , linkage with universities and research institutes (Leung and Wu, 1995) and technological spillover (Pfirrmann, 1995) , or technology transfer in general. We therefore argue that, in order to assess the performance of science parks in relation to their mission, we have to assess the extent to which they cater for R&D active firms on the one hand and the extent to which they facilitate technology transfer. The research questions can, therefore, be framed as follows:
RQ1 To which extent do science parks host R&D active firms? RQ2 To which extent do science parks facilitate the transfer of knowledge and technology?
Science parks are however not static entities. In what follows, we explore the role of science parks.
The mission of science parks
Since science parks are part of the innovation system, the role they play will be dependent on the innovation model. Afuah (1998) defines innovation as the use of knowledge in developing new products and processes for their profitable commercialisation on the market. In a knowledge-based economy, institutional agents pursue a joint strategy to enhance the generation (by science) and use (by industry) mediated by stable interactions and exchange (by government) (Cooke and Leydesdorff, 2006) . Science parks are considered an infrastructural policy instrument to transfer knowledge from science to industry (Löfsten and Lindelöf, 2002; Cassingena Harper and Georghiou, 2005; Tsai, 2005) . Massey et al. (1992) , Kline and Rosenberg (1986) , Cabral (1998) and Chesbrough (2003a) The innovation process has evolved from a linear and closed model to the model of open innovation (Chesbrough, 2003a (Chesbrough, , 2003b . We illustrate this evolution and the inherent shift in roles played by science parks in these innovation models in Table 1 . The linearity of the innovation process relies on the discourse that any forthcoming economic growth is manageable and controllable and requires a long term planning horizon (Massey et al., 1992; Oakey, 2005) . The origin of innovation in this model lies in the in-house research and development within companies in an industry. This linear model has evolved into an interactive or nonlinear feedback model, documented by Kline and Rosenberg (1986) . In this model, external linkages become more important and complement in-house R&D efforts. Often are these R&D efforts performed in close collaboration with academia and science parks are established closer to universities in order to enhance this collaboration (Cabral, 1998; Feldman and Francis, 2003; Egeln et al., 2004) . However, since innovation networks grew even more complex, the innovation process has changed into an open innovation model, documented by Chesbrough (2003b) . In this model, the boundaries of the firm are opening in order to access external R&D activities and knowledge. Networking and external knowledge sources are central to the model and imply an increased importance of the linkage between science and industry for R&D activities (Johnson and Johnston, 2004) . In this new model, science parks act as global hubs of science and technology zones, but well within a local and regional setting. As Simard and West (2006, p.229) emphasise: "The first implication for Open Innovation is that location matters. In some industries and technological environments, forming ties with and establishing a physical presence in a region where important knowledge resides will be key". This brings the issue of location choices in general, the possibilities to engage in networking activities, and the proximity to a knowledge centre in particular to the fore (Appold, 2004; Egeln et al., 2004; Garnsey and Longhi, 2004; Christensen and Drejer, 2005) .
Contemporary science parks, hence, have to deal with knowledge flows and spillover effects. Spatially this implies that innovations are fostered by interaction with industry outside the science park boundaries (Feldman et al., 2005) . Thus science parks become urbanised catalysts for innovation (Annerstedt and Haselmeyer, 2004; Tsai, 2005) . Its residents interact with all urban and regional activities and thus they contribute to clusters of a high tech nature: in short a knowledge-based economy (Mae Phillips and Yeung, 2003; Teirlinck and Spithoven, 2008) . Therefore, their mission in hosting R&D active firms and enabling technology transfer has even become more important in times of open innovation.
Science parks in Belgium and data collection

Science parks in Belgium: exponents of science policy
Originally the legislation on science parks dates from January 29th 1971. In Belgium, the issue of science parks is a regionalised policy matter as of 1994 and since that time each region -Flanders, the Walloon and Brussels-Capital region -has its own legislation on them. The Belgian Law Gazette (Belgisch Staatsblad) from October 15th 1994 mentions science parks for the first time (then still referred to as 'research park'). A science park was meant to be a science-industrial zone reserved for the location of research intensive enterprises. Universities can have activities that complement these of the enterprises but these should be limited. In this decree the issue of science parks is tackled in some detail. First, science parks are created by universities containing one or more of the following departments: applied sciences; sciences; medical sciences; and agricultural sciences. Collaborative agreements between universities and industrially orientated university colleges on science parks are allowed conditional on having a formal collaborative agreement on the development and management of the science park (Janssens and De Groof, 2005) . The decree also specifies, or reaffirms, previous engagements made on the national level of 1971, the number of hectares each university might develop as a science park. This number of allocated hectares is subject to regular evaluation. The funding of these parks runs through subsidising procedures. Subsidies up to 40% cover the construction and equipment of the science park. This percentage can be raised to a maximum of 85% when needed and the budget allows it (Janssens and De Groof, 2005) . The management of a Flemish science park is done through a committee. Its tasks are the promotion and physical aspects on site; the research and evaluation of the candidate-investors and administrative procedures on sales contracts, contracts on long lease etc.
There are 20 science parks in Belgium. Not all of them are fully operational or have linkages to universities, reducing the number to 14 parks. In the Flemish region five parks are fully operational. The Brussels-Capital region which is only 161 km² has four science parks, but these are rather small in size. The Walloon region hosts 6 science parks. These Walloon parks have, however, created a specialised agency to look after their interests: Science Parks of Wallonia (SPoW).
Data collection
In Belgium no readily available data on science parks exist. Therefore, in order to study the research questions we had to combine several data sources. A first source to study science park residents is a database on science park firms (dataset 1). This dataset was constructed during visits of all science parks in Belgium in the course of 2006 and contains 1,079 firms on science parks.
Next, we use the OECD 2004 R&D Survey for monitoring R&D activities. In line with the OECD guidelines in the Frascati-manual (2002) the R&D data in this survey were gathered as follows: first, a list of all firms known having permanent R&D activities from past surveys is compiled. In the survey of 2004, this list contained 1,385 firms that have permanent R&D activities and at least one full time equivalent working in an R&D capacity.
This list is complemented by a second list that is compiled using the following criteria: we use the same firms as before with less than 1 FTE in R&D; firms performing R&D occasionally; firms of the first list that did not respond to the previous questionnaire; firms that performed R&D according to the Community Innovation Survey; firms that declared to perform R&D according to a survey of the national statistical bureau on business practices of firms; firms receiving subsidies and public contracts for their R&D activities; firms eligible for fiscal incentives to employ additional personnel to perform R&D; spin offs from universities (only the French community). This list counted, in 2004, 1,718 firms.
Third, in addition to the previous two sources, a random sample of firms is drawn from the remaining population of firms using the BELfirst database containing all firms that have deposited their balance sheets (accessed on February 2004). Non-profit organisations, retail businesses and government organisations were excluded. This resulted in an additional population of 20,690 firms of which 1,906 were drawn randomly.
This resulted in 3,983 firms which received a postal questionnaire. The total response ratio was 41%, or 1,587 firms. The responses were supplemented with estimates using information from the past for the first list of permanent R&D firms, yielding a dataset of 1,668 R&D active firms.
The confrontation of dataset 1 containing science park residents and the R&D active firms according to the R&D survey, allowed to identify 109 (6.5%) on-park R&D active firms and 1,559 (93.5%) off-park R&D active firms. Further, in the 2004 edition of the R&D survey information on the motives for location of R&D activities was collected. Only a part of the firms, however, responded to the question on location criteria. The 554 responses on this item are divided between 43 firms located on-park (7.8%) and 511 off-park (92.2%), and will be used for answering our second research question. The sample proportion test revealed no significant differences (p = 0.293).
In what follows, we study the differences between the R&D active firms located on-park and those located off-park, and analyse the drivers of their location preference. Table A1 in Appendix defines the variables used. Table A2 describes their statistical characteristics.
Results
The mission of science parks as hosts for R&D active firms
Science parks are created with a mission to nurture young technology-based R&D active firms. First we look into the age of the firms. Science parks have known four successive waves of creation in Belgium. The oldest, and largest, ones data back from the beginning of the 1970s, than some were created by the end of the 1980s and some date from throughout the 1990s. The most recent wave of science parks is created about mid-2000s, but there are no data available yet. To detect age-differences we use a t-test with unequal variances with respect to age (n = 1665, due to 3 missing values). Based on the sample of R&D active firms, the firms off-park (n = 1,558) are, on average, 23.6 years old; and on-park (n = 107) are 14.6 years old. This difference proved statistically highly significant (p = 0.000). This confirms the fact that science parks mostly host relatively young R&D active firms. Second, we expect that the technological intensity will be higher for on-park firms than for off-park firms. We first build upon the OECD classification using technological intensity (Tidd et al., 1997; Kristensen, 1999) . Then, we build upon Pavitt (1984) 's classification based on technological trajectories. Five industrial sectors are identified: resource intensive (e.g., textiles), scale intensive (e.g., chemicals), specialised suppliers (e.g., electrical machines), information intensive (e.g., telecom) and science-based (e.g., pharmaceuticals). By analysing the number of firms per class and the R&D expenditure of on and off-park firms, we gain more insight into the nature of on and off-park residents with respect to R&D. Table 2 provides an overview of the analyses. Belspo, 2004) Firms in science parks tend to engage to a large extent in R&D. Off-park firms spent in total 2,788 million euro on R&D in 2003, compared to 283 million euro for on-park firms (Table 2 ). This means that 9.2% of total business R&D expenditures by permanent R&D investors are carried out on science parks, which makes them an important element of science policy. Using the OECD classification, our data confirms that science parks are 'high tech' phenomena as can be read from the data on the number of firm establishments in the upper left half of Table 2 : 89% (29.4 + 59.6%) of the firms on science parks is categorised as active in high tech industries; whereas this is the case for 54.7% of the off-park firms. Furthermore, 59.6% of the science park firms are active in high tech services. This high percentage may be explained by the fact that production activities are not always allowed on science parks. Similarly, low tech manufacturing firms account for only 5.5% of all on-park establishments, whereas this is the case for 38.3% off-park. In summary, using a two sample proportion test, we found significant differences between the proportions of firms engaging in manufacturing low tech and high tech services, with off-park firms engaging significantly more in low tech manufacturing, and significantly less in high tech services. When extending the analyses to R&D expenditures instead of firm establishments (see Table 2 ), similar results are found. Using Pavitt's (1984) classification, focussing on the technological trajectories of these firms, in the lower part of Table 3 , the information intensive and science-based firms are significantly more present on science parks than off-park. Science-based firms are representing the sector with the highest R&D expenditure, both for off-park and on-park firms. Science-based firms on-park however have a significantly higher share of total R&D expenditure (44.3%) compared to off-park firms in the same industry (40.9%). Similar findings were found for information intensive sectors. Both findings may indicate that linkages of science parks with universities may attract this type of R&D intensive activities. Opposite findings arise for resource intensive and specialised supplier sectors with proportions of R&D expenditure of off-park firms being significantly above those of on-park firms. Again the activities associated with a moderate knowledge base are far less represented on-park than off-park. Moreover these resource and scale intensive firms may have other location drivers, such as the presence of natural resources and the space to reach their scale.
In sum, relating to our first research question, we find that firms on science parks are more high tech oriented than off-park firms, irrespective of whether they operate in manufacturing or services. These firms are especially found in activities in which a substantial knowledge element is required: information intensive and science-based. Both activities might benefit from being located near a university and, consequently, from technology transfer.
The mission of science parks for technology transfer
In order to understand the importance of science parks for technology transfer, we first asked the residents of the science parks to indicate what the main drivers were for establishing their R&D activities on science parks. As seen earlier, no differences between on-and off-park proportions exist. Based on existing literature we identified ten potential drivers for location (Appold, 2004; Christensen and Drejer, 2005) and grouped them into three categories: those related to technology transfer; those related to public involvement; and other reasons (see Table 3 ). Given that Belspo (2004) also yields information on off-park companies, we compare the drivers for on-park established companies to the drivers for off-park established companies when choosing their location. Firms indicate the importance of each driver on a 1 (not important) to 3 (very important) scale.
The analysis provides an indication of significant differences in location drivers between on and off-park firms. First, the analysis shows that the proximity of a university or research centre is considered of significant higher importance for firms on-park than for those located off-park. Another factor in science park missions, is less explicit or traceable, and focuses on the potential benefits of spillovers or externalities coupled to the presence or co-location of firms. The analysis shows that the cluster effect (in terms of specialisation or diversification) and the possibilities for networking differ significantly and firms on-park appreciate this aspect more than off-park firms. The availability of highly skilled personnel is ranked the second most important location driver, but even though the average score for on-park firms is higher than that of off-park firms, this difference is not significant. Table 3 Reasons for locating R&D activities: comparing on-park and off-park establishments The average scores on these items show, further, that the possibilities of benefiting from grants or subsidies are an important incentive for firms to locate on science parks. More remarkable are the low scores of both the physical infrastructure such as terrains and transport facilities, and the financial attractive location conditions at science parks. This last driver is, be it moderately, higher for on-park than for off-park firms. These arguments are mostly put forward by sceptics to criticise the science park phenomenon. Belgium as a whole is characterised as an urban field where qualitative industrial sites are scarce, and so the discourse of the presence of physical infrastructure would be expected to receive a much higher score. This might point to the fact that the screening procedures by science park management, which comprise the universities, are quite effective in choosing R&D intense firms willing to insert in a localised network of R&D related activities. The item which scored lowest is the presence of vertical network agents: clients and/or suppliers. A reason for this might be that the new technology-based firms on-park work on development of the technology or technology platforms before building complementary assets or commercialising products. The probit regressions are reported in Table 4 . The binary dependent variable measures whether or not a respondent is located on or off a science park. Table 4 Location and drivers of science park location for R&D active firms The tests on the significance of the estimates are two-tailed. Symbols ***, ** and *denote significance at the 1%, 5% and 10% levels. The tests on the significance of the estimates are two-tailed. Symbols ***, ** and *denote significance at the 1%, 5% and 10% levels.
Located on science park? (no/yes)
Model (i) -base model
Model (ii) -average score (1-3)
Model (iii) -high importance
Model (iv) -low importance
Model (v) -no importance
Model (i), the base model, contains all the control variables. It demonstrates that firms in knowledge intensive industries (information intensive and science-based) show a higher probability to be on a science park than R&D active firms in resource intensive industries; smaller and medium sized firms also have a higher probability than large firms; the higher firms' internal research activities the higher the probability of being located on a science park; and firms that are domestically controlled show a higher propensity of on-park location than foreign controlled firms. As previously indicated, at the beginning of Section 5, the firms on science parks are, on average, with 14.6 years, younger than off-park R&D active firms (23.6 years). Although the sign is as expected, the age difference, however, has no impact on science park location. Model (ii) discusses the average score on each item on the driver of location for R&D active firms. The answers could be categorised by the respondent according to high (score of 3); low (2) and no (1) importance. As for the main drivers of location, the presence of a cluster of similar firms and/or networking possibilities affects on-park location significantly. The other location factors do not exert any influence. The impact of the presence of clients/suppliers and the availability of infrastructure is even considered to be negative, indicating that these drivers are not crucial for science park location. In the case of clients and suppliers the reason might be that the firms on science parks have not yet established vertical relationships due to their smallness. More interesting is the fact that firms do not primarily locate on science parks because of a need for infrastructure. In the Flemish and Brussels regions the shortage of terrains and industrial sites is extremely high. Nevertheless the science park management appears to safeguard firms from choosing a science park location to meet the lack of alternative location possibilities. It might be noted that averaging ordered scales implies equidistance. Therefore we enter the different choice possibilities in the next three models. This has the advantage that we can investigate the characteristics of firms that attach high, low, or no importance to certain location factors. Model (iii) looks at firms rating the drivers to be located on a science park as very important. They belong to industries that are information intensive and, to a lesser extent, science based in relation to firms active in the resource intensive industry. These firms are small, and to a lesser extent, medium sized. These firms are also younger ones. They perform internal R&D activities and are mainly domestic firms. As for their location drivers we find that cluster and networking possibilities affect the location to be on a science park.
Model (iv) considers the firms attaching low importance to location drivers. Except for age, the control variables have similar results as model (iii). In this firms' segment the presence of universities influences the location decision to be on a park considerably. Model (v), finally, zooms in on the firms attaching no importance to location factors. Firms in the science-based industries are on par with those active in resource intensive industries. The other control variables do not differ from the previous model. The probability of being on a science park, for firms that do not attach importance to location drivers, shows negative significant estimates for the presence of universities and the presence of clusters of similar firms and/or networking possibilities. This implies that these firms find these location drivers to be important. This is corroborated by our findings in Table 3 where the average scores on and off-park were discussed, and where the presence of universities was highly rated. The fact that local policy measures are also important (because of the negative affect of no importance) demonstrates that science parks are localised phenomena. As before, the availability of infrastructure (e.g., terrains, transport facilities) is considered to be of no importance.
In sum, the technology transfer drivers for locating on a science park -the presence of university or research centre and the presence of a cluster of similar companies and networking possibilities -are significantly important factors in terms of average scores and compared to off-park firms. These practices also figure prominent in the literature on open innovation.
Conclusions, implications and limitations
This research set off to investigate whether science parks live up to their missions of nurturing R&D active firms and technology transfer. First, we find that science parks are indeed populated by high tech or knowledge intensive activities in terms of number of firms and in terms of importance measured by R&D expenditures. By looking at the technological trajectory the information intensive or science-based activities are seen to be relatively most present on science parks. This is what science policy in general, and science park management in particular, set out to achieve. Also, firms on science parks are significantly younger than off-park firms (14.6 versus 23.6 years on average).
Second, we found that the presence of a university or a research centre is an important location driver for on-park firms. Further analysis on this point is necessary, but may indicate that the possibilities of industry-science relations are with a strong asset of science parks. Apart from formal linkages, knowledge spillovers might be informal through face-to-face contacts which are easier when a university or research centre is present in the vicinity of the science park. Next, the importance attached to the presence of companies for clustering or networking is significantly higher for on-park companies compared to off-park ones. This reflects the need for collaboration for resource constrained R&D active firms. The significant appreciation of science park firms to benefit from subsidies, together with attractive financial location decisions, opens room for policy initiatives to stimulate knowledge intensive activities. Obviously science park firms can be attracted by policy measures directed to these financial issues. The significance of the difference of appreciation by science park firms of local rules and regulations underscores the relative local autonomy in offering a 'constructed advantage' (Cooke and Leydesdorff, 2006) . The presence of vertical networks shows that off-park firms attach more importance to these networks, even though the effect is marginally significant. The presence of production activities is rated indifferent by on-and off-park firms. This is a remarkable finding, because the production facilities are in most cases not allowed at science parks. The presence of highly skilled personnel and physical infrastructure indicate that their supply is equally spread across Belgium. Furthermore, science parks are believed to play an important role in innovation systems since 9.2% of all R&D expenditures is found on these parks. Therefore they are vital in regional innovation policy aiming to make the region a 'hotspot' for knowledge intensive activities producing high value added and employment for knowledge workers.
This study has a number of implications. First, for policy makers, science parks are instrumental in R&D activities and are an environment where firms are actively relying on academic research. As the Barcelona target of spending 3% on R&D of total GDP demonstrates, this input measure for innovation is an important one for policy. Also, the need for commercialising research results is an important topic for policy. A lack of commercialising -referred to as the innovation paradox (Knockaert et al., 2010 ) -occurs when fundamental research has to be translated to firms in order to take advantage of the research findings. Science parks are environments in which industry-science relationships are actively stimulated.
Second, this research has implications for both on-and off-park firms, which can learn from the characteristics and location drivers of companies. For instance, a small firm, looking for a technological collaboration with firms of similar sizes may benefit from residing on a science park, since Science Park residents tend to be relatively young, and hence small, and indicate that they reside on the park because of the presence of a cluster of similar companies. They are, therefore, firms that are open and even actively looking for collaborations.
As science parks were identified as multidimensional phenomena, it can be expected that our contribution shows a number of limitations. First, we did not investigate the mission of science parks in contributing to regional economic development by either regenerating depressed regions or building high tech hotspots of already knowledge-based regions. This research calls for other macroeconomic indicators at regional level; whereas our contribution concentrated primarily on the microeconomic level.
Another limitation is that regional authorities in Belgium turned towards science parks as an active ingredient in their policy mix. The difficulty with science parks is that -because of its physical and spatial nature -they have to align the goals set by science policy, regional policy and spatial planning authorities, necessitating a horizontal policy view on science parks. A corollary of this is that many actors are involved, and their role has not been addressed in this contribution leaving science park management issues in the dark. Bass (1998) points to the potential danger that too many lead agencies in the management of science parks might imply too much fragmentation and stakeholders might develop opposed motives hindering successful development. This relates to the problem of multi-governance in the management of science parks, an issue also not addressed in this contribution (see also Phan et al., 2005) .
Finally, this research assessed the location drivers of residents, but does not allow assessing the effectiveness of science parks, and the extent to which science parks live up to the expectations of their residents. We have identified 1,079 firms on science parks, and future research aims at scrutinising the residents' opinions on these science parks: the physical environment; the accessibility; the quality of management; the services offered; the possibilities to network with either local firms, MNEs, universities, the knowledge required for their operations and other critical success factors. 
